Short-term cold exposure activates TRH neurons exclusively in the hypothalamic paraventricular nucleus and raphe pallidus.
The neuropeptide thyrotropin releasing hormone (TRH) is necessary for adequate cold-induced thermogenesis. TRH increases body temperature via both neuroendocrine and autonomic mechanisms. TRH neurons of the hypothalamic paraventricular nucleus (PVN) regulate thermogenesis through the activation of the hypothalamic-pituitary-thyroid axis during cold exposure. However, little is known about the role that TRH neurons play in mediating the sympathetic response to cold exposure. Here, we examined the response of TRH neurons of rats to cold exposure in hypothalamic regions including the PVN, the dorsomedial nucleus and the lateral hypothalamus along with areas of the ventral medulla including raphe obscurus, raphe pallidus (RPa) and parapyramidal regions. Our results using a double immunohistochemistry protocol to identify TRH and c-Fos (as a marker of cellular activity) followed by analysis of preproTRH gene expression demonstrate that only TRH neurons located in the PVN and the RPa are activated in animals exposed to short-term cold conditions.